Hemoglobin-based blood substitutes and the hazards of blood radicals.
Cell-free hemoglobins, chemically altered or genetically expressed in microbial host systems, have been developed as oxygen-carrying therapeutics. Site-directed modifications are introduced and serve to stabilize the protein molecules in a tetrameric and/or a polymeric functional form. Animal studies, as well as recent clinical studies, have suggested these proteins probably deliver oxygen to tissues. However, concerns still persist regarding the interference of hemoglobin and its oxidation products with the vascular redox balance, potentially impeding its clinical usefulness. This article reviews our current understanding of heme-mediated toxicities and some of the emerging protective strategies used to overcome hemoglobin side reactions.